June 17, 1952 

J. H. KURLANDER 
MULTILENTICULAR COLLIMATING GUN' 
SIGHT DEVÏEAND OPTICALSYSTE 
Filed Feb. $, 1944 

2,600,662 



Patented June 17, 1952 2,600,662 

UNIT!ED STATES .PATENT OFF.I-CE 

2,600,662 
MULTILENTICULAR COLLIMATING GUN 
SI(HT DEVICE AND OPTICAL SYSTE1V[ 
.John iL Kurlander, Nutley,  N. J., assignor to 
Westinghouse Electric Corporation, East PittS- 
burgh, Pa., a corporation of Pennsylvania 
ApplicittionFebruary 26, 1944, Serial No. 524033 
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This invention lelaes to optical systems, and 
:more par.ticularly, to .such for illuminating the 
etic]e plate 'of a multi-lenticu]ar collimating 
gun sight. 
 The .principal .object "of mY invention, gener- 5 
ally considered, is ,fo provide Ïor £he illumina- 
tion fo a high intensity oî he ret6cle .plate of 
a multi-lenicular ,öllimating. gun sïght, said 
-illtunination being pr.eferab]y in ghe alternative, 
so .hat tight can :le -r.ecei-ved on said reticle plate 10 
î'rom -eitlier .a lamp.or a .natCal :source. 
An0ther object  mv :.invention is to provide 
a-multi-lenicular C011ima*ing :gun sight which 
is vertica!ly adjustable .and reverible .so that 
illttmination may be .ob*ined OErom a lamp, sky 1 
.light,-or -the field of the '*arget. 
.A urther 0bect oï my ïnveltion is fo provide 
-a multi-lenticulsa- collimting gun .sight with a 
combining glass 2antl »mireor-pioed to one edge 
.and another eombinng glass.pivo*eil fo the other 9.0 
-eflge, thereby adap*irïg it for ase in either .the 
-usual position or rev'ersed, ,so :*hat it may be il- 
.luminated ..eioEer Ïrom a .source-of light there- 
below, from the k.y, or rom :the field of-the 
target. 25 
A stfll furthe 'o]ect f my .in.vention is £o 
provide means or illumating tle .reticle Plae 
of a multCentieaïtar oilimaing.gun sight eom- 
Prising .a pr.ojec*or .I.mp, a :condënser lens, a 
retangular .mask, an 2ris-diaphgm, .and a :45 ° 30 
refiec.ting mïrror for ïiire.ting .th beam from 
said lamp On,said «'eile ,plate. 
An dditiona éJject. of.my inFëntionis opro- 
vlcle a mulçialeticular ëllimting gun ,sight 
-wilh 4 pivoted cembining glaSs: nd:pivoted mir- 35 
for ïhereby illumintion on :he reticle ïplate 
 thereO may be :ób,tairïed from :the sky or from 
:the:targëtfield. 
Qther :objects :and .advan:ts;ges-of ,the inven- 
tion, ,relting £o the paricular arrangemen nd 40 
cons£ruction :o ghe arious :parks, will become 
apparent ,as the -description proceeds. 
Referring'to:the drwing: 
, Fig. 1, is àn ,axiai :sectional ¢iew of poions 
of 'an airplgrïe shOwing !a multi-lenticular col- 45 
limating .guil :,sight wiih-,means for illuminating 
the reticle plate thereof from a single projectol- 
lamp. 
Fig. 2 is-a .f-ragmentary :sectional view-on an 
erilaîrged scaIe:onthe line.II--I-I of the gun'sight 50 
-device.of Fige1. 
Fig. 3 .oEs :a ,ïWagmentary view-corresponding to 
Fig.-1 "-ut-shoving the-un. siht :device reversed 
for illUmina, tion ef the -reticle .plafe by .means 
Of:sky ligh. " .55 

Fig. 4 is a view corresponding to Fig. 3 but 
showing the interposition oT a mirror to cut off 
-the sky light and receive light from only the field 
around the target, such as when the target is 
viewed against £he sun. 
in certain gun sights of the-so-called "Refiex" 
er reflector type used by the Army and Navy Air 
Forces, a reticle on which the sigh£ lines are 
inscribed is placed at the focal Pointof a. com- 
pound projecting lens system, so that 'a virtual 
image of the reticle sight lines-is projectêd into 
the field of view of the gunner or observer. If 
a light .source .is placed immediately behind, he 
reticle will be visible .when an observer's eye is 
.placed anywhere within the marginal limits of 
theimage beam projected by the lens system. 
The projected image beam is for the stated 
purpose refiected at right angles, as by means 
of a transparentglass plate having parallel sur- 
faces and ptaced at an angle of 45 ° to said boom, 
so that the axis of the refiected beam coincides 
with the axis of the aiming sight lines between 
the gunner's eye .and the target. A gunner 
looking-through the telescopic tube will, there- 
fore, see-the tm:get delineated within the field 
of sight around the bright field of the sun, ..sky 
or clouds. Superimposed .on the target .will be 
the image of the illuminated reticle. The gun- 
ner then manipulates his plane until one attack- 
ing or  ground station anti-aircraft gun, ..fo r 
example, lines up with the sighting reticle imag 9. 
When .the brightness of the field against which 
the 'target s delineated is low, as at dawn or 
dusk, or vhen the sky is heavfly overcast, .the 
.problem of illuminating the 'reticle bright enough 
.to tender it clearly visible is hot difficult..How- 
over, it is .commen practice for the pilots .of 
attacking planes fo .operate with the sun at their 
backs so .that the defending gunner will be 
blinded by the .sun's glare. A neutral filter is 
-used to reduce the .sun's brig.htness Withconse- 
quent reduction in the target's view. Even :so, 
.the brightness .of the sky-surrounding çhe sun 
is so much brigher .than that of-an ordnary 
lmp-illuminated-eticle that the image ,of the 
latter is washed out and the defending g,unner 
left virtually helpless. 
:In accordance with my application Serial No. 
474,372, ,filed Februar.y I, 1943, now ,Paten No. 
-2'441,823., dated MaY .18, 1948, and entitled ":Re- 
flector Lamp and Optical-System," i have shown 
how fo remedy t-ho aforesaid condiçion by mak- 
ing -use of -the image properties of a smooth 
concave surface for .strong!.y illuminaçing the 
reticle in order to make if ,visible even against 
 very bright ,background. 
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The purpose of the present invention is fo 
illuminate to a high intensity the reticle plate 
of a multi-lenticular collimating gun sight, which 
is an improvement over the reticle of the simple 
gun sight of my prior application, in that if gives 
the observer or "gun pointer" leeway so that he 
does hot have to keep his eye on the axis of the 
light from any one reticle, but may move if fo use 
the reticle which is most convenient. 
The sight in question has a multiplicity of 
reticles of the circle and dot form, that is, reticles 
inscribed on a single glass plate and arranged in 
staggered rows so as fo forma continuous mosaic 
of reticle patterns, ordinarily measuring approxi- 
mately 7" x 5.4". Each single reticle is provided 
with a separate projection lens, one juxtaposed 
with respect to each pattern, the lenses being of 
hexagonal outline and abutting each other on ai1 
sides so as to forma solid rectangle of individual 
projection lenses, the optical axes of which are, 
as usual, substantially parallel, each lens project- 
ing ifs respective pattern fo infinity. 
In accordance with the practice prior fo my 
invention, a single smalI lamp placed af one focal 
point of an ellipsoidaI reflector was used fo 
illuminate each individual reticle pattern. This 
method of illumination is extremely cumbersome 
and severely ]imited in its ability to illuminate 
the reticle patterns fo such intensity to permit 
full daytime use of the sight. 
In accordance with my invention I illuminate 
the entire retic]e plate, that is, all of the pattern 
thereon, by means of: (1) a single light source, 
such as a projection Iamp in a single projection 
system, (2) light from the sky, (3) light from 
the field around the target, or (4) provide for 
the selective use of any one of said sources af will, 
in accordance with conditions. 
If a single projection lamp is used, the beam 
of light therefrom is desirably projected through 
a small aperture (in the instrument panel of the 
plane carrying the gunsight, for example), in 
which aperture is mounted an iris diaphragm for 
regulating the degree of illumination on the 
reticle plate. If additional control is required, a 
resistance may be wired in series with the lamp 
filament for either day or night use. 
Referring to the drawing illustrating my inven- 
tion, and first considering the arrangement illus- 
trated in Figs. 1 and 2, there is shown a standard 
multi-lenticular collimating gun sight ! !, includ- 
ing a reticle plate !2 on which is inscribed a 
 mosaic of reticle patterns !3, which in the present 
" instance are illustrated as each of the circle and 
dot type. Each pattern has ifs individual hex- 
agonal lens !4, said lenses in the aggregate form- 
ing a solid rectangle, and each lens projecting 
ifs respective reticle pattern to infinity. 
The gun sight !! is shown rotatably mounted 
on a bracket !5, about a pivot indicated af !6, 
said bracket being vertically adjustable as by 
sliding on a track !7, and adapted to be clamped 
af a selected elevation so that it is in a con- 
renient position with respect fo the observer's 
eye !8, as when the observer is seated in the 
chair ! 9. 
The sight, in accordance with the arrangement 
in Figs. 1 and ., is fo be illuminated from a single 
projection lamp 2! and associated reflector 22, 
the light therefrom passing through combining 
lenses 23 and 24, a rectangular mask 25, a pro- 
jection lens 26, an iris diaphragm 27 manually 
adjustable at handle 28, then reflected by mirror 
29 upon the reticle plate !2, the fllumination 
thereof passing through the lenses !4 and re- 
flected by the transparent reflector plate, mirror 

4 
or combining glass 3!, correspOlding with the 
glass 35 of Fig. 7 of my application previously 
referred to, so as to be viewed simultaneously 
with the target by the observer's eye 5. For 
5 further control, a manually adjustable rheostat 
32 in series with the lamp filament 33 and source 
of power 34 is desirably provided. The combin- 
ing glass 3 ! is pivoted fo the sight ! ! as indicated 
af 35, so that the arrangement is adaptable for 
10 other conditions, such as if and when if is desired 
to substitute natural illumination for that by 
means of a ]amp. 
Such alternatives are illustrated in Figs. 3 and 
4, Fig. 3 representing the sight inverted, as by 
15 turning through 180 ° about ifs pivot !6 and by 
moving the bracket !5 upward on ifs track so 
that the other transparent reflector plate, mirror 
or combining glass 36, positioned af an angle of 
45 °, is af a convenient elevation for the observer's 
20 eye !8, where the reticles are illuminated directly 
by light from the sky as indicated by the arrows 
37, the light from which then passes through the 
lenses !4 and is refiected by the combining glass 
36 into the observer's eye !8. 
25 This alternative is particularly for daytime use 
of the sight, making use of the natural sky bright- 
ness. Inasmuch as the ]oss of transmission 
through the sight is relatively low, the order of 
reticle brightness when so illuminated wfll be 
3o sufficient fo tender them visible against all ordi- 
nary conditions of sky brightness. This arrange- 
ment will serve in all cases except where the tar- 
get is viewed directly against the sun or within 
10 ° or 15 ° of the sun's disk. 
.. The alternative arrangement illustrated in Fig. 
4 is to permit viewing the target against the sun. 
If makes use of a preferably pivoted rectangular 
metal or glass refiector 38, disposed af an angle 
of 45 °, and attached fo the sight so as fo reflect 
40 light from the target area clown through the 
reticle plate and into the ]ens system as illus- 
trated. In this way the pilot of the plane or 
observer, when viewing the target through the 
combining glass 36, wfll always see the reticles 
lighted fo a fixed percentage of the field bright- 
45 ness, this percentage depending upon the trans- 
mission of light through the sight. 
For night illumination involving lighting in- 
tensities close fo the threshold of the pflot's 
vision, the method of illuminating illustrated in 
50 Figs. 1 and 2 may, of course, be substituted for 
the natural illumination of Figs. 3 and 4. 
From the foregoing if will be seen that I have 
provided an improved means for illuminating 
the reticle plate of a multi-]enticular collimat- 
55 ing gun sight, either af night or when the day- 
light is insufficient, as by neans of a single pro- 
jection lamp, refiector, lens, and mirror system, 
or when daylight is sufficiently intense by 
versing, elevating and substituting either sky or 
60 target fleld illumination, thereby giving a range 
of adjustment adapting the illumination for all 
conditions which wfll be .met in service. 
Although a preferred embodiment of my 
65 vention has been disclosed, if will be understood 
that modifications may be ruade within the spirit 
and scope of the appended claires. 
I claire: 
1. An optical system comprising a multi- 
ïo lenticular collimating gun sight with a p]urality 
of reticles inscribed on a single glass plate and 
arranged in staggered rows forming a continuous 
mosaic of reticle patterns and a corresponding 
series of lenses, one for each pattern, said device 
75 being pivotally mounted so that it rnay be dis- 



posed ïvïth the lenses above the reticles -aL a 
ëletti aliénation,-or invertd'wih ifs elëwion 
c0esoidflgty hangei, and provid with 
obing lasses -hinged adjaët opsi%e gés 
o as %o fèect ]ight  an obser's çYe ?hen 
th reiïè Dlate is disposed bhCth e 
d'd rèceiv light from below bi when if  dis- 
p'Sd bo said le.es and rëceives ligh fiera 
ab0ve, and  mor pivotêd adjacent the 'rear 
ed 0f Sid sight, when dïsps so ag  re- 
iVe iight rom above, to reflë light rbm the 
target fild unto said reticle 
2. A mti-lenticular colHmattng g sight de- 
vice with a plality of reticles icribed on a 
singlê late and arranèd ïn staggerëd f0s 
an a cb¥èp0ndïhg sCes 6I lëës one 6 Cch 
atte, gid dë9ëë béihg pîg0%àlly m6fite so 
 a eleëC CëwagiÙh, 6 be inverted ith 
elevation corresponngly changed, and combin- 
ing glasses hinged adjacent opposite edges so as 
to reflt light fo an observer's eye when the ret- 
icle plate is sposed beneath the lenses and 
receives light from below, or when if is sposed 
above said le.es and receives light from above, 
and a mirror pivoted aeacent the ge of said 
sight wch is rearwardly sposed when receiv- 
ing light from above, to reflect light from an- 
other doeection upon said retlcle plate. 
3.  optical system comprising, a multi- 
lenticar colmating gun sight device havg 
a plurality of reticles icribed on a single glass 
plate and arrged in staggered rows forming a 
continuous mosaic of reticle patterns and a cor- 
responng sedes of le.es, one for each pattern, 
the optical axes of said lenses being substantia 
parael, said device being pivotally mounted on 
an axis substantially pamllel fo said plate so tha 
i may e wi the le.es ave the reçicles or be 
inve, so as fo receive ght to illnate the 
reticle plate from either of two rectio, a 
rror fo reflect light flore a target fleld fo 
tnate all of said reticles, with the light 
therefrom passing through said le.es, and a 
combining gla for directing the reticle illi- 
nation light passing through said lenses toward 
the eye of an obseer, so that he may use any 
reticle, without being restricted fo a particar 
one. 
4.  optical system compring a multi- 
lenticular coting gun sight device with a 
plality of reticles inscNb on .a single glass 
plate and aTanged in staggered rows foing 
a continuous mosaic of reticle patterns, and a 
corresponding series of lenses, one jtaposed 
with respect fo each pattem and axiay alined 
erewith, the optical .es of said le.es being 
substantiay parael, said device being reversi- 
bly mounted d provided with a combing 
gs on one ge, so that when said plate is 
posed above i le.es the de.ce may receive 
fllination from above directed through the 
reticle plate and said le.es, ,and the combing 
glass may rerect if toward the eye of an ob- 
semer, said device being also proded with a 
movably-mounted mirror extending from the 
opposite e thereof for reflecting light from a 
target fleld onto said reticle plate, whereby said 
plate may receive such light or, upon moving 
said mior out of the way receive gght directly 
from the sky. 
5. A g sight device with a plurality of re- 
ticles in a single plane and a corresponoEng 
series of le.es one for each reticle, the optical 

ak of S.id leeS 'being ubsati%ially parallel» 
mënS piotally mbùnting Saîd ëvicè o-n an .axis 
subtïanial!y paraltél fo said pla-ne So that it 
ma lié 'Wï%h the .]ensé ab0vë the' reticles ai a 
5 selèctèd 'eleVion, ïr be .inv-etted Slnd ifs eiea- 
ibn coi.tespbndinlF hangëd, Wlieèby .it may 
rëéive .light thr6ugh the reticles fo the lênseS 
frbfn a Sogcê eithë]î àbov or belów the device, 
and mirrors, Oii ïiVtëd %o ohe edge and anotlier 
]0 fo the oppesïe êdge f aid device for selectively 
projecting said !ight received from the selected 
source after paSsing through said lenses from 
.the tlluminated reticles, toward the eye of an 
observer. 
15 6. A multi-lenticular collimating gun sight de- 
vice with a pliïgality of eticlés inscribed on a 
singlè Plate and arranged in staggered rows so 
s to forma continùous moki of reticie pat- 
tëins, a-nd a cerrepsondtng sëiëS of lenses, 0ne 
0 f0?'each p%ern-he-optical :aXéS of said lenses 
be}n .subSantiatty ïaratlel, said devce being 
pivotally mounted so that if may lie with the 
lenses below the reticles .at a selected elevation 
or be inverted and ifs elevation correspondingly 
25 changed, whereby if may receive light through 
the reticles to the lenses from a source either 
above or below, and mirrors, one pivoted to one 
edge and another to the opposite edge of said 
device, for projecting said received light, of the 
3o source selected after passing through said lenses, 
from the illuminated reticle plate, toward the 
eye of an observer. 
7. A multi-lenticular collimating gun sight de- 
vice with a plurality of reticles inscribed on a 
3. single glass plate and arranged in staggered 
rows forming a continuous mosaic of reticle pat- 
terns, and a corresponding series of lenses, one 
juxtaposed with respect to each pattern and 
axially alined therewith, the optical axes of said, 
4o lenses being substantially parallel, said device 
being pivotally mounted on an axis substantially 
parallel fo said plate so that if may ]le with the 
tenses above the reticles or be inverted, so as fo 
receive light fo illuminate the reticle pl.ate from 
45 either of two directions, and a mirror pivoted 
fo one edge portion of said device so as fo be ad- 
justable for reflecting light from a third dilec- 
tion and directing if onto said reticle plate and 
through the juxtaposed lenses. 
50 8. A multi-lenticular collimating gun sight de- 
vice with a plurality of reticles inscribed on a 
single plate and arranged in staggered rows 
forming a continuous mosaic of reticle patterns, 
and a COITesponding series of lenses one for each 
55 pattern, the optical axes of said lenses being 
substantially parallel, said device being pivotally 
mounted so that if may lie in a given position 
substantially ai a selected elevation, or be in- 
verted from said position and ifs elevation 
60 changed as desired, and combining glasses hinged 
adjacent opposite edges of said device, for re- 
ceiving light through the reticles fo the lenses 
from a source either above or below, and pro- 
jecting said received light, after passing through 
65 said lenses, from the iltuminated reticle plate, 
toward the eye of an observer. 
9. A multi-lenticular collimating gun sight de- 
vice with a plurality of reticles inscribed on a 
single glass plate and arranged in staggered 
70 rows forming a continuous mosaic thereof and a 
'corresponding series of lenses, one juxtaposed 
with respect to each reticle and axially aligned 
therewith, the optical axes of said lenses being 
substantially parallel, said device being pivotall- 
75 mounted on an axis substantially parallel fo 
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said plate so that it may be inverted to receive 
light from either of two directions, and a paiç 
of mirrors pivoted fo the saine edge portion of 
said device so as fo be adjusted for either reflect- 
ing light from a third direction onto said reticle 5 
plate and through the juxtaposed lenses or for 
projecting light after passing from a source 
through said lenses, from the illuminated reticle 
plate, toward the eye of an observer. 
JOHN I-L ER. 
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